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I N T R O D U C T I O N
● The development of inhibitors is one of the most serious complications in haemophilia management. 

● Most patients with high titre, high responding inhibitors, cannot be treated using conventional therapies.
Bleeding episodes in these patients in the UK are usually treated with activated recombinant
Factor VII (rFVIIa; NovoSeven) or activated prothrombin-complex concentrate (aPCC; FEIBA) first-line.

● The objective of this study was to estimate the economic impact of using rFVIIa compared to aPCC to manage
a minor (i.e. mild to moderate) bleeding episode among patients who have high titre, high responding
inhibitors (>10BU), from the perspective of the UK’s National Health Service (NHS).

M E T H O D O L O G Y
● The efficacy and resource utilisation associated with first-line treatment at home with rFVIIa and aPCC was

obtained from published trials [1,2].

◆ A mean 3 doses of 75 units/kg body weight of aPCC (at home or in a hospital setting) controlled 79% of
all mild to moderate bleeds within 36 hours.

◆ A mean 2.3 doses of 90µg/kg body weight of rFVIIa at home controlled 92% of all minor bleeds within
24 hours.

● Information about treatment patterns and resource utilisation associated with subsequent treatments of
uncontrolled bleeds was derived from interviews with a panel of 22 consultant haematologists experienced in
managing inhibitor patients.

● By combining these data sources, a decision model was constructed depicting the management of a minor
bleed, initially at home with rFVIIa and aPCC.

● Consensus on the clinical studies, probabilities and resource utilisation estimates used in the model was
reached at an expert panel meeting comprising seven of the panel members.

● The model comprises: initial home treatment for a bleed; subsequent treatments for a bleed at a
Haemophilia Treatment Centre (Comprehensive Care Centre (CCC)); probability of switching from one
treatment to another; duration of use of each treatment; probability that each treatment will resolve a
bleed; probability of a re-bleed; and treatment for managing a re-bleed.

● The model contains resource utilisation estimates associated with: haemostatic drugs, co-medication,
outpatient visits, inpatient stay, clinical tests and investigations, and ambulance transport.

● Unit resource costs at 1999/2000 prices [3-5] were applied to the resource utilisation estimates in the decision
model to determine the expected mean NHS cost of initially managing a minor bleeding episode at home
with rFVIIa and aPCC.

● The model also estimated the expected mean time to bleed resolution following initial treatment at home
with rFVIIa and aPCC. 

R E S U LT S
Expected Costs of Managing a Minor Bleeding Episode

● The expected cost of managing a minor bleeding episode following initial treatment at home with rFVIIa was
estimated to be £12,944. The expected cost with aPCC was estimated to be £14,645.

● The drug acquisition costs are the key cost driver associated with managing a minor bleed at home.
Furthermore, the cost of first-line drugs used at home accounts for over 70% of the expected management
costs.

● According to our model, 77% of cases treated with rFVIIa would be expected to cost the NHS no more than
£10,000 and up to 27% of cases would be expected to cost between £10,000 and £20,000. In 68% of cases
treated with aPCC, the NHS cost would be expected to be no more than £10,000 and up to 18% of cases
would be expected to cost between £10,000 and £20,000. In fewer than 5% of cases treated with either
haemostatic would the expected cost be more than £20,000.

Expected Time to Resolving a Minor Bleeding Episode

● The expected time to resolving a minor bleed at home with rFVIIa was estimated to be 32 hours and 60 hours
when aPCC is used as the first-line treatment.

● According to our model, there is a 78% probability of minor bleeds initially managed with rFVIIa at home
being resolved within 48 hours, and another 21% within 96 hours; <1% of bleeds initially managed with
rFVIIa at home would be expected to require more than 96 hours to resolve.  In contrast, there is a 66%
probability of minor bleeds initially managed with aPCC at home being resolved within 48 hours, and

another 17% within 96 hours. Up to another 17% of bleeds initially managed with aPCC at home would be
expected to take longer than 96 hours to resolve.

Sensitivity Analyses

● Sensitivity analyses showed that the economic impact of rFVIIa compared to aPCC in the management of a
minor bleeding episode among adults is sensitive to the dose and dosage of the haemostatics administered
at home and the probability of successful treatment at home. However, the economic impact of rFVIIa is not
sensitive to any other component of treatment.

DISCUSSION
● Our study shows that rFVIIa resolves a minor bleeding episode in about half the time of that with aPCC.

Therefore, rFVIIa has the potential to reduce morbidity over the longer term and this could have a positive
economic impact on the NHS and improve the quality of life of patients.  Consequently, rFVIIa improves
clinical outcome compared to aPCC, but at no additional cost to the NHS, resulting in rFVIIa being the
cost-effective treatment.

● Haemophilia’s rarity, the difficulty in predicting patterns of bleeding episodes and their outcomes, as well as
the high treatment cost of managing bleeds and associated complications make budgeting for haemophilia
problematic [6,7]. Our data should help in planning haemophilia budgets, thereby minimising geographical
variation in the funding of treatment while maximising the quality of care. 

● The major limitation in this study was the use of a panel of haematologists to obtain data that was
unavailable in published studies. However, there are approximately 200 inhibitor patients in the UK and the
haematologists interviewed have collectively managed 42% of them. Consequently, the management
patterns and resource use reported in this study are representative of UK clinical practice. 

● The protocol in the Key study [1] recommends treatment within 8 hours from the onset of a bleed. However,
the Hilgartner study [2] did not specify such time. Consequently, it was not possible to determine the effect
of time from the onset of a bleed to treatment on the outcomes of our model.

CONCLUSION

The costs of managing a minor bleeding episode at home with either haemostatic are comparable. However,
using rFVIIa at home instead of aPCC is expected to resolve a minor bleeding episode in about half the mean
time, but at no additional cost to the NHS. Hence, the decision to use either rFVIIa or aPCC at home for managing
a minor bleed should be based on efficacy, safety and patient preferences and not drug acquisition costs.
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Figure 1: Decision tree modelling the management of a minor bleed among adults with inhibitors (>10BU)
who start treatment at home with rFVIIa or aPCC.
Numbers denote the probability that a patient will follow a particular path.

Figure 4:  Distribution of the expected mean time to bleed resolution in adults following initial treatment at home.
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Figure 3:  Distribution of the expected cost of managing adults with a minor bleed at home.
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Figure 2:  Expected costs of managing a minor bleeding episode with rFVIIa and aPCC.
Percentage of total expected cost is in parentheses.
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